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ABSTRACT 



An universal device (GPUI) for coupling a computer 
bus (PSB) to a controller (DEA) of a group of peripher- 
als connected to one another by a specific link (FDDI) 
to which the controller is physically connected, in- 
cludes a microprocessor (CPU) associated with a set of 
memories and an interface (IHAC, IHAD) for linkage 
with the controller (DEA) assuring the transfer of the 
data of the frames and of control blocks. The universal 
coupling device comprises a double-port random-access 
buffer memory (VRAM) connected by way of a first 
bus (Bi) to the interface (IHAD) and by way of a sec- 
ond bus (B2) to the computer bus via a specific interface 
of the computer (MPC). Transfer of the data between 
the linking interface (IHAC, IHAD) and the double- 
port memory, on the one hand, and between the latter 
(VRAM) and the computer bus (PSB) on the other, is 
organized by a microprocessor (CPU), as is the conver- 
sion of control blocks used on the computer bus into 
those used in the link. 

54 Claims, 6 Drawing Sheets 
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1 2 

ous processors, data transport between the boards, and 

UNIVERSAL DEVICE FOR COUPLING A the electrical supply to the boards. 

COMPUTER BUS TO A CONTROLLER OF A The bus commonly known as the Multibus II (trade- 

GROUP OF PERIPHERALS mark filed by the Intel Corporation) is one of the most 

S often used buses. Its architecture is structured around a 

CROSS REFERENCE TO RELATED main bus of the parallel type, which is standardized to 

APPLICATION the IEEE (Institute of Electrical and Electronic Engi- 

This application is related to U.S. application Ser. 2? Grs) St f ^ 129 £ ^ d * wmmon3 y known as PSB 

No.07/913 > 366,medJul.l5 ) 1992,inthenamesofMarc m ( fo 'P^ system bus). 

Vasseur and Paul Ravaux, assi^ed to the assignee of 10 liB ?E£ft T'T ^f^T* t0 f* ?* 

the present invention and corresponding to French °^ DI J*™* ? SC f ,mk) * y Wa * ° f * f 'T* 

Qnn1 ; , rtt1 Q1 nfiQn - ™ lu connection device, whose function is to adapt the infor- 

™£™ 2£2T"- J S r / ° f ^ U * S - mation transmissionconditionson the Multibus II to the 

application is hereby incorporated by reference. transmission conditions on the network or in the char- 

BACKGROUND OF THE INVENTION 15 actenstic link connecting the peripherals. In fact, the 

* • . , , data transmission modes on the PSB bus on the one 

The present invention relates to a universal device for hand and on the network (such as FDDI) on the other 

couphng a computer, bus to a controller of a group of m completely different, both as to the information 

penpherals, which are connected to one another by a transmission rate and as to the transmission particles 

specific link to which the controller is physically con- 20 used, the writing codes, the information, the format, the 

nected. More particularly, it is applicable to a group of control characters, the information transmission (paral- 

peripherals or tenninals that are connected to one an- lei on the Multibus II, serial on the FDDI network), and 

other via an FDDI-type of ring network for data trans- so forth. 

mission, whose transmission carrier is constituted by FIGS. 1A and IB, respectively, show the general 

optical fibers. It is also applicable to a group of periph- 25 structure of such a gateway device, when the transmit 

erals connected to one another by a link characteristic sion network is the FDDI type, and when the charac- 

to them, such as an SCSI-type link that connects mag- teristic link is the SCSI type, 

netic disk memories. Turning to FIG. 1A: * 

Data transmission networks that use fiber optics as This shows a computer ORD, whose various constit- 
transmission carriers are used increasingly often and are 3° uent elements are disposed on a plurality of boards C 
defined in their broad outlines in the publications devel- communicating with one another by way of a bus PSB. 
oped in such international standardization committees Each board C is connected to PSB by way of an MPC 
as the American National Standards Institute (ANSI), coprocessor, for example an Intel VL 82c389, and corn- 
under reference number X3T9-5. These standards de- municates by message mode with the other constituent 
fined by ANSI have also been adopted by ISO, the 35 Actional elements of the computer. This mode of corn- 
International Standards Organization. This standard munications between the various boards of ORD is 
defines a set of physical and electrical characteristics of defined precisely in aforementioned IEEE Standard 
the network, such as the maTimnrn total length of the * 

fiber, the maximum distance between stations of a net- ^ computer ORD is connected to a network RN, 

work, and the code in which the information is written 40 m form of a ™S» of the FDDI type, by way of the 

and transmitted from one station to another. One of the gateway connection device DPC. The network RN is 

numerous advantages of using fiber optics in the net- m ^ U P of a main AP and a secondary ring AS. 

works is the increased trarismission rate obtained, which . e d . evlcc DPC K ^P 0 ^ ° n one hand of a 

in on the order of 100 megabits per second. universal coupling device GPU (for general purpose 

SCSI-type links have also been defined by standards, 45 ^ 811 device DEA. and an interface IHA 

both by ANSI and by ISO assuring the transfer of information between the univer- 

It is known that in a network, the information mes- ^"P** de ? ce G ™ *J d device DEA - 

sages sent by the various stations are constituted by a ™ eU * versal couphng device GPU is connected to 

plurality of frames. Hence the frame is the individual < n PSB ™ a COp ^ es f r *? P £ °/* e type as the 

message and is structured; it includes messages Sng * ^^^t^^^n "Wf 2*°' 

+ i .jv. * , . . ... * The device DPC is physically connected to the net- 

the start and end, respectively: synchronization signals, t> m k„ „.«.. r *. • , I~ , " . 

station to which a message is addressed: the address of t„ ct<- m ,v ! p j . . rf?L . 

t . m „ rf , . . , , ' ~~ In FIG. IB, the gateway connection device DPC has 

TTl* r ^ * e 55 the same structured in FIG. 1A; the difference is that 

data, and so forth. More amply, a frame can be said to the adaptor device DEA is connected by way of a phys- 

be made up of useful data, are framed in time by signals ical adapt atio n device DAP to a link of the SCSI type, 

piaceo ai me neaa ana toot ot tne tame. The signals at to wmc h me respective disk memories Di Da . . . 

the head and foot of the frame that frame the useful data t p. D„ are connected 

are called "command characters". ^ 9 m HGt 1A in FIG. IB, the device DPC 

It is also known that the set of constituent functional may be embodied by either one and the same board or 

elements of a computer, whether they are processors by two separate boards, depending on the importance of 

constituting it (central processing unity or input/output the elements making up each of the constituents of this 

processors), random access and read only memories, device, that is, GPU and DEA. 

input/output controllers or peripheral controllers, are 65 The general structure of the device DPC shown in 

disposed on a set of boards of standardized dimensions. FIGS. 1A and IB, and embodiments and the function of 

These boards are generally connected to the same paral- the two elements constituting it, that is, GPU and DEA, 

lei-type bus, assuring communication among the vari- are described in French Patent Application 89 10 156 
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filed on Jul. 27, 1989 by the present Applicant, entitled 
"Dispositif passerelle de connexion d*un bus d'or- 
dinateur a un reseau fibre optique en forme d'anneau" 
corresponding to U.S. application Sen No. 07/557,519, 
filed Jul 4, 1990, entitled "Gateway Device for Con- 
nectbg a Computer Bus to a Fiber-optic Token-ring 
Network". The subject matter of said U.S. application is 
hereby incorporated by reference. 
The invention essentially relates to the universal cou- 



useful data, the transfer of the data necessary for the 
running of its own code, and finally the data necessary 
for management of the protocols used on the bus PSB 
and in the network FDDI, respectively. It is not possi- 
ble to make the best use of the microprocessor perfor- 
mance, because it is limited by the existence of only one 
bus. 

The present invention makes it possible to overcome 
these disadvantages, by providing a double-port video 



pling device GPU; the essential constituent elements of 10 RAM memory between the interface IHAD and the 



the universal coupling device GPUA that are used in 
the device DFC described in the aforementioned patent 
application will be recalled by reference to FIG. 2; this 
device accordingly constitutes a prior art way of em- 
bodying such a universal coupling device. 

As can be seen from this same FIG. 2, the device 
GPUA is constructed around a microprocessor CPU 
and a bus BH associated with the microprocessor. It 
also includes a programmable read-only memory MM 



coprocessor MPC, in which memory the useful data of 
the FDDI (or SCSI) frames are temporarily stored 
before being transferred to the coprocessor MPC under 
the control of a controller of the DMA type. In addi- 
15 tion, the microprocessor can use its internal bus specifi- 
cally for running its own code, that is, for the data 
necessary for its operating system, and finally for man- 
aging protocols. The data can accordingly be trans- 
ferred while at the same time work is done on the adap- 



and a random access memory MV, and a direct memory 20 tation of the protocols, or while the operating system 



access controller of the DMA type, represented by the 
symbol DMAC, for the random access memory MV. 

In addition, the transfer interface IHA connected to 
the universal device GPUA by way of the bus BH 
includes an interface IHAD enabling the transfer of the 25 
useful data from or to GPUA and a transfer interface 
for the control blocks, including the command charac- 
ters of the frames received or sent, that is, IHAC en- 
abling the transfer of the control blocks from or to 
GPUA. 30 

If one seeks to send information from the computer 
ORD to the network RN via PSB, then one proceeds as 
follows: 

This information is transmitted via the coprocessor 
MPC and then memorized in the memory MV, and then 35 
analyzed by the microprocessor CPU, which processes 
a control block SCB containing parameters relating to 
the constitution of the FDDI-type frames, on the one 
hand, which are intended to be sent over the network 
RN (command characters), and on the other, relating to 40 
the nature of the operations to be performed by DEA. 
For example, these parameters are the address of the 
addressee of the information, the address of the sender, 
the length of the messages that are sent, and so forth. 

As soon as CPU has constituted SCB, the latter is 45 
then sent, as are the data corresponding to it, over the 
bus BH to the interface IHA; SCB is routed to IHAC, 
while the data are routed to IHAD. The control block 
SCB is for example routed over 16 bits, that is, HCq 
through HQs, accompanied by two parity bits HCPo 50 
and HCPi. As for the data, they are routed over 32 bits, 
that is, HDo through HD31, accompanied by four parity 
bits HDPo through HDPj. 

Both the data and the command block SCB are tem- 
porarily stored in their respective interfaces IHAC and 55 
IHAD before being transferred over the bus BC and 
BDF, respectively, which belong to the adaptor device 
DEA. 

It is suitable to note that the transfer of the control 
blocks and data over the two separate buses BC and 60 
BDF is done independently for one and the other. The 
way in which the information is transferred and stored, 
before being sent over the network RN, via the adaptor 
device DEA is described in detail in the aforementioned 
French patent application. 65 

The disadvantage of the universal coupling device 
GPUA is that the microprocessor has only one and the 
same bus at its disposal to perform the transfer of the 



operations are being performed. 

According to the invention, the universal device for 
coupling a computer bus to a controller of a group of 
peripherals connected to one another by a specific link 
to which the controller is physically connected, includ- 
ing: 

a microprocessor associated with at least one mem- 
ory containing its own operating system, 

an interface for linkage with the controller assuring 
the transfer of the useful data of the frames and 
control blocks containing the command characters 
relating to the constitution of frames transmitted 
either to the link or to the bus, 

is characterized in that it includes a double-port ran- 
dom-access buffer memory connected by way of a 
first bus to said interface and by way of a second 
bus to the computer bus via a specific interface of 
the computer, the transfer of the data between the 
linking interface and the double-port memory, on 
the one hand, between the latter and the computer 
bus on the other, being organized by the micro- 
processor, the latter transfer being effected under 
the control of a direct memory access circuit, and 
the conversion of the specific command characters 
of the protocols used on the computer bus into 
those used on the link and vice versa being per- 
formed by the microprocessor, which assures their 
transfer over its internal bus to or from the linking 
interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further characteristics and advantages of the present 
invention will become apparent in the ensuing detailed 
description given by way of non-limiting example, in 
conjunction with the drawings. 

In the drawings; 

FIG. 1, composed of FIG. 1A and IB, shows how a 
computer is connected to either an FDDI-type network 
or an SCSI-type link; 

FIG. 2 shows the various constituent element of a 
universal coupling device according to the prior art, as 
described in the aforementioned French patent applica- 
tion; 

FIG. 3 shows the various essential constituent ele- 
ments of the universal coupling device according to the 
invention; 

FIG. 4 in greater detail, shows how the double-port 
video RAM is constituted and how it is connected on 
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the hand to the adaptor device and on the other to the 
coprocessor, which in turn is connected to the Multibus 
II; 

FIG. 5 shows how access is gained to the various 
stages of the RAM-type memory associated with the 5 
microprocessor of the coupling device according to the 
invention; 

FIG. 6 shows the various possible data paths between 
the various constituent elements of the universal cou- 
pling device according to the invention. 10 

Turning now to FIG. 3: 

The universal coupling device GPUI according to 
the invention includes the following various essential 
constituent elements: 
the coprocessor MPC, which acts as an interface with 1 5 

the parallel bus PCB; 
the microcontroller MIC, supporting the intercon- 
nection or "interconnect" function of the Multibus 
II; 

the microprocessor CPU, which is in fact the central 20 
processing unit of the device GPUI, provided with 
its internal bus BI and associated with an eraseable 
programmable memory EPROMi, a random-ac- 
cess memory SRAM, and an interrupt manager 
MFP, respectively. The elements EPROMi, 25 
SRAM, and MFP are all connected to the internal 
bus BI of the microprocessor CPU, which is also 
connected to the interface IHAC; 

the double-port memory of the video RAM type, 
with the reference symbol VRAM; 30 

the direct memory access controller DMAC, which 
is connected to the bus B2 connecting VRAM to 
the coprocessor MPC; 

the bus Bi connecting the interface IHAD to the 
memory VRAM. 35 

In FIG. 3, the interface IHA, which is strictly identi- 
cal with that shown in FIG. 2 t is represented by a dot- 
ted line. 

The coprocessor MPC is the same type as that de- 
scribed in conjunction with FIG. 2 and hence is de- 40 
signed especially to meet the aforementioned TP FE 
standard. 

In the exemplary embodiment selected, the mi- 
crocontroller MIC is constituted by an Intel 8752 ele- 
ment This element was designed by Intel to work in 45 
close relationship with the coprocessor MPC to which 
it is connected, as can be seen in FIG. 3. 

It manages everything relating to the interconnect 
space of the Multibus II and everything considered to 
be housekeeping (MB II), all of this set of functions 50 
(interconnection pins housekeeping) being defined by 
the aforementioned IEEE Standard 1296. 

It should be noted that MIC can effect the intercon- 
nection on the demand of its own microprocessor CPU 
or on the demand of the microprocessor of some other 55 
GPUI-type board connected to the same PSB. 

The memory EPROM2 associated with the mi- 
crocontroller MIC is an eraseable read-only memory 
and contains the reference numeral for the board that 
carries GPUI, or in other words its number as indicated 60 
in the factory at the time of its manufacture, and the 
revision number thereof, or in other words the number 
of the version it represents; the board carrying GPUI 
can in fact undergo modifications in manufacture over 
the course of time. Corresponding to each of these 65 
modifications is a predetermined version, whose num- 
ber is recorded in the memory EPROMi. It is under- 
stood that the microcontroller takes account of this 
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information in order to implement its interconnect 
space. 

In the preferred exemplary embodiment described 
here, the microprocessor CPU is of the Motorola 68020 
type. This is a 32-bit microprocessor with a clock speed 
of 25 MHz. It manages its internal bus BI, which is a 
non-multiplexed bus with 32 data bits and 32 address 
bits. 

The erasable read-only memory EPROMi, with a 
capacity of 128 or 256 kilobytes, contains the self-testing 
and initialization programs of the coupling device 
GPUI. 

The operating system GPOS of the microprocessor 
CPU is contained in the static memory SRAM, which 
has a capacity of 512 kilobytes or one megabyte. A 
protection system is associated with this memory for 
regulating access to it, and it will be described below in 
conjunction with FIG. 5. 

The operating system GPOS organizes the operation 
of the entire microprocessor, and consequently super- 
vises the transfer of frames from the bus PSB to the 
interface IHA and vice versa. In addition, the program 
(or programs) for adaptation of the protocols used, on 
the one hand between the computer ORE) and the cou- 
pling device via the bus PSB, and on the other in the 
network RN (FDDI, SCSI, etc.), may be contained in 
the memory EPROMi, or in SRAM, depending on its 
(or their) importance and the available capacity in one 
or the other of the memories. 

Accordingjy, the microprocessor CPU is the brain of 
the coupling device: It initializes the transfer of data, 
performs protocol adaptation, executes its code, and 
transfers the data between DEA and the computer 
ORD and vice versa, while being in dialog with DEA, 
with which it exchanges commands and states, for ex- 
ample in the manner indicated in the aforementioned 
French Patent Application and its U.S. equivalent 

The element MFP or multifunction peripheral is 
what is known as a "peripheral" of the microprocessor 
CPU. By way of example, it is a Motorola 68901 and is 
adapted to this microprocessor by construction. It han- 
dles a certain number of functions necessary for the 
operation of the latter. Examples are some of the man- 
agement of the interruptions necessary for it. Other 
examples are clock frequencies, for example used by its 
operating system. By construction, the 68020 micro- 
processor has seven levels of interruption, which is not 
enough to perform all the operations it is tasked with. 
The element MFP furnishes 16 additional interruption 
levels in all, eight of them for the CPU and the other 
eight for external devices (of which seven are for the 
adaptor device DEA). 

The direct memory access controller DMAC assures 
the transfer of data between the coprocessor MPC and 
one of the two memories SRAM or VRAM. It has two 
channels: 

one channel called "channel in" assuring the transfer 
of data from the coprocessor MPC to the double- 
access or double port video RAM memory VRAM 
(or to SRAM), and 
one channel called "channel out" assuring the trans- 
fer of the data from the memory VRAM to the 
coprocessor MPC. 
The channel **in" has priority over the channel "out", 
and it interrupts the latter when it receives a transfer 
request The speed of transfer of the controller DMA 
depends on the performance sought for the universal 
coupling device of the invention, and it may be as high 
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as 33.3 megabytes in a single cycle mode, which enables Nevertheless, the microprocessor CPU can interrupt a 
saturating the PSB with 32 megabytes per second (32 transfer from Bi or B2 when this transfer is overly long, 
mega octets). in order to allow the data that it wishes to have to travel 

The transfer of data is done in successive packets of over that bus. 
8 x 32 bits, on the request of the coprocessor MPC (both 5 In summary, it can be seen that the microprocessor 
for the "in" channel and for the "out" channel). To CPU can work on its bus while the direct access con- 
perform a data transfer, the controller DMAC receives, trailers DMAC and the equivalent controllers of DEA 
from the microprocessor CPU, a starting address (in are active on their respective data and address buses, 
VRAM or in the coprocessor MPQ, a count, in other that is, B2 and Bi. In other words, the separation into 
words the number of bytes to be transferred and a start- 10 three separate buses BI, Bi, B2 makes it possible to per- 
ing order for the transfer of data. As soon as it has form three tasks simultaneously and completely asyn- 
received this information from CPU, DMAC organizes chronously. 
this data transfer. It is accordingly the slave of the mi- Turning now to FIG. 4: 

croprocessor CPU, for the information giving the ad- The various essential constituent elements of the dou- 

dress and the count The controller DMAC does not see 15 ble-access memory VRAM are: 

the data that pass from the memory to the coprocessor the paginated memory zone per se, PLM; 

and vice versa. It need control only the routing of these the address/line register RAL; 

data on the request of the coprocessor MPC. the address/page register RAP; 

The video RAM VRAM is a dynamic, double-port the serial output register RSi, associated with the 
memory whose capacity is on the order of one to two 20 pointer PNT. 

megabytes over a width of 32 bits. One of the two ports, As noted above, the first port, DRAM, is connected 
that is, SAM, is reserved exclusively for the controller to the bus Bi (data bus), while the second port, SAM, is 
DMAC, while the second port, DRAM, is shared be- connected to the data bus B 2 . 

tween the microprocessor CPU and the adaptor device - The paginated memory zone PLM is addressed by 
DEA. This memory serves as a buffer for the data that 25 the address register RAP, with respect to addressing of 
pass between GPU and the adaptor device DEA. The each of the 512 pages of PLM, and by the address regis- 
video RAM is protected by a parity control, with 1 ter RAL with respect to each of the 5 12 lines of a prede- 
parity bit per 8-bit byte. It should be noted that the termined page. 

microprocessor CPU or the adaptor device DEA can In addition, the line address register RAL is con- 
access VRAM while DMAC is performing a data trans- 30 nected to the pointer PNT. 

fer between VRAM and MPC. This is done under cer- The address bus Bj and the address bus B2 originating 
tain conditions: The controller DMAC does not work in the adaptor device DEA and in the controller 
directly in the video RAM memory but rather in a DMAC, respectively, are connected to the respective 
register of its own containing one page of memory, the two address registers RAP and RAL by way of a corn- 
latter being cut into several pages; thus in the exemplary 35 bination circuit COMB, which may simply be an OR 
embodiment selected, the memory VRAM contains 512 gat? 

pages of 512 lines, each including 32 bits. In writing, The serial register RS, which is connected on the one 
DMAC first recopies one page of the memory VRAM hand to the data bus B2 and on the other to the zone 
into its own register, then modifies its register with the PLM, is in fact composed of 32 serial registers, each 
data that have been transmitted to it by the coprocessor, 40 including 512 different positions, so that the entire regis- 
and finally it recopies its register into this memory page, ter RS can contain one complete page of the zone PLM, 
erasing the previous data that had been recorded there. with the pointer PNT making it possible to transmit 
This naturally requires very stria management of the each of the 512 lines of 32 bits of one page of this same 
memory VRAM, so that the microprocessor CPU and memory zone, one after the other, 
the adaptor device DEA will not work on the same 45 More details on the constitution and function of a 
pages as DMAC at the same time. double-port memory of the video RAM type are pro- 

The bus Bi and the bus B2 are 32-bit data and address vided, for example, in the technical notice published by 
buses (32 address bits, 32 data bits). It can be seen that Toshiba on the video RAM memory TC 524256, for 
the microprocessor CPU can control the three buses BI, instance the package type Z-10-. 
Bi, B2. It accesses the coprocessor MPC and the con- 50 Turning now to FIG. 5, the protection system 
trailers DMA, DMAC by way of the bus B 2 . It accesses RAMP of the memory SRAM constituted by a RAM- 
the memory VRAM by way of the bus Bi. type memory, is shown. SRAM is cut into 128 pages of 

The controller DMAC can reach the memory 8 kilobytes each, for example. In addition, the operating 
SRAM by way of the bus BI (this is done particularly software GPOS of the microprocessor CPU has 32 
upon the transfer of the code and data of the software 55 application numbers available (each application is also 
GPOS, until the initialization of the device GPUI ac- known as a job). The memory protection is contained in 
cording to the invention). From the adaptor device the 32 by 128-bit RAMP memory, and it is done per 
DEA, access to the bus BI is not possible from the bus page and per application number. It is defined by a set of 
Bi. Similarly, any transfer of useful data carried over two bits PROTi, PROTo, whose combination defines a 
the bus B2 cannot travel over BI. These two impossibili- 60 certain number of possible operations on one or another 
ties are symbolized by the existence of the elements predetermined page of the memory SRAM. Thus if bit 
FL1 1 and FLI2, disposed between the bus B 2 and the bus PROTi=0, then regardless of the" value of PROTo, 
BI, and between the bus Bi and BI, respectively. These then access to the page having the predetermined num- 
elements are logical isolation (or inhibition) elements. ber, by a predetermined application, is impossible. If bit 

The controller DMAC always has priority over the 65 PROTi = 1 while PROTo =0, then this same page can 
microprocessor CPU, while on the bus Bi, the control be read. When the two bits PROTi and PROTo are 
elements of the adaptor device DEA (see the aforemen- simultaneously equal to 1, both reading and writing of 
tioned French patent application) also have priority. the page in question are authorized. 
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Hence a pair of well-defined values PROTi and MIC via PSB at the time of the interconnect and reset to 

PROTo correspond to each predetermined job number zero operations of each of the elements of the board 

NUMJOB and each page number NUMPAG for it. carrying GPUI, and in this case designated by the sym- 

The set of these pairs NUMJOB and NUMPAG is bol RAZ. 

recorded in a table and is known by a hardware logic 5 The operation of the device GPUI according to the 

circuit (not shown for the sake of simplification in invention is as follows: 

FIGS. 3 and 5). When the operating system wishes Operation OPr. 

•^ti <? efined bv a Predetermined Initially, the microcontroller MIC releases the micro- 
pair NUMPAG-NUMJOB, it sends this hardware logic processor CPU and allows it to start up. The latter 
arcuit a pair of values SPRO^-SPROTq, which is 10 begins by employing the self-test programs contained in 
^El* ^ T t0 P ROT i- p ROT<, The latter ^ memory WoM l . If the Jf-tests prove correct, 
™ rt °/ 0? *°\ !? th0m ? a °ff - t0 *** Page m * e microprocessor controls the operations of initializa- 
q Sf n t?^ < ° f thK > rom P^ tion of the board, which are performed by the mi- 
?i °' ?" 0US da f to P aths for crocontroller MIC. The various constituent elements of 
each of the essential constituent elements of the univer. 15 GPUI are then in their proper operating state, 
sal couphng device of the invention are summarized. Ooeration OPv 

It is understood that in FIG. 6, the term data path Vt a <C ^ e t^w *^ Al _ 

means the routes by which any type of da^rS r pn , IT*? ^ DMAQ ^^T g FT 

whether they are useful data intended to be trLmE J^^/L* S 7^7 ^ ^ ^ 

overthenetworkRNofFIG.l fl) orthecontrol blocks, 20 J™ ^ ^^m^Xi 1 * ^ ^ ^j*"* 

or the data of the operating software GPOS, or the date P^ onncd bv GPU ?- exemplary embodiment 

of the self-test program of this operating system is for instance described in the 

In FIG. 6, the data paths controlled by CPU, DMAC French pat ^ t *Wto*&on. filed on the same date as the 

and MPC are shown. The thick line cross-hatched in I»»ent application, by the present Applicant and enti- 

black and white represents the real, physical path of the 25 *J Svsteme Sexploitation pour dispositif universel 

data (the physical bus BI, BI) while the thinner lines de ^plage d'un bus d'ordinateur a au moins une liason 

symbolize the directions assumed by the same data ^^e d'un rc^u" [Operating System for a Univer- 

paths. Those controlled by the coprocessor MPC have ^ Device for Coupling a Computer Bus to at Least 

been shown in slanting alternating black and white ° ne Specific Uak of a Network], and its U.S. equiva- 

lines, and these controls by the controller DMAC have 30 lent ° ne ^ ^ P roceed to ^ next operation, 

been shown in black and white cross-hatched lines. Operation OP3: 

Turning now to the data paths controlled by CPU, relates to the transmission or reception of frames 

these are, first, those located between the CPU and the proceeding to or originating in the network, 

memory SRAM or the memory EPROM, which travel First transmission wiJl be considered, that is, sending 

over the bus Bland relate to either the command blocks 35 information from the computer ORD to the network 

SCB, the test programs AT, or the operating system 10 ^ context, the computer is the initiator of the 

GPOS. CPU controls the path of data proceeding to the process. It should be noted that in its memories, the 

microcontroller MIC, over which the results of the computer has memory zones, more commonly called 

self-tests and all the data necessary for management of buffers, in which the frames intended to be sent to the 

the interconnect space pf PSB travel. 40 network RN are memorized before their transmission. 

The microprocessor CPU controls the path of data current practice, the computer ORD has several 

between the coprocessor MPC and itself, which travel memory zones BFi, BF2, . . . , BF m . Each of these zones 

over BI, FLIi and B2, concerning the command blocks or buffers generally includes frames intended to be sent 

relating to the various frames originating in the com- 10 a network that uses a given protocol. These frames 

puter ORD. These command blocks, here represented 45 mav be sen* by the Ethernet, TCP-IP, FDDI, or other 
by the symbol SCBO, are different from the command 

protocols. It is assumed here that the buffer BF|, for 

blocks SCB. It is precisely the role of CPU to convert instance, contains the frames intended for network, 

the command blocks SCBO into command blocks SCB, such as FDDI. 

taking account of the various protocols used between The operation proceeds then in the following order: 

the computer ORD and GPUI, via PSB on the one 50 1: The computer ORD sends an interruption ITi to 

hand and in the network RN on the other. the microprocessor CPU, which wakes up the lat- 

Turning now to the paths of data controlled by the ter. This interruption alerts the microprocessor 

controller DMAC, these are, first, the path of the data that the computer ORD is about to send a plurality 

transporting the useful data of the frames addressed to of frames to the network RN, for example n frames, 

the network or addressed to the computer ORD, these 55 The device GPUI then performs n iterations, each 

useful data being designated by the symbol DU and including the following operations 2-5: 

traveling over the bus B2 (data bus). In addition, the 2: The microprocessor, under the control of its oper- 

controller DMAC controls a path of data traveling on ating system GPOS, looks in the memory of the 

the one hand by B2 and then by FLIi, and by BI, and computer ORD for the address in the buffer BFi of 

proceeding to the memory SRAM. This is the path by 60 the beginning of the frame to be sent, and for its 

which the data constituting GPOS travel. length. 

Turning now to the paths of data controlled by the 3: The microprocessor then looks in the buffer BFi 
coprocessor MPC, these are, first, the path of data car- for the frame in question, here symbolized by TRi. 
rying the frames originating in the computer ORD, or It places it in the memory VRAM, with respect to 
some other computer or universal coupling device con- 65 the useful data, by way of PSB of the coprocessor 
nected to PSB, and designated by the symbol FRO and MPC, and thanks to the controller DMAC, which 
occupying PSB. These paths also include the path of organizes the transfer of these data from the co- 
data transmitted by the computer to the microcontroller processor to VRAM. As for the command blocks 
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SCBO, they are sent to the random-access memory 
SRAM via PSB, MPC, Bz and BI. 
It should be noted that for operations 2 and 3 per- 
formed under the control of GPOS, the information is 
transmitted from the computer to the microprocessor 
by a transmission protocol that is specific to the com- 
puter in question. In the exemplary embodiment chosen, 
this protocol is a protocol known as PLANET, which is 
described in French Patent Application 2 633 414 filed 
by the present applicant and entitled "Systeme infor- 
matique a interconnexion centrale". (Information Pro- 
cessing System with Central Interconnection), to which 
U.S. patent application Ser. No. 07/369,333 corre- 
sponds. The subject matter of said U.S. application is 
incorporated herein by reference. 
One then proceeds to operation 4: 
4: The microprocessor CPU performs the adaptation 
of the protocols between the protocol PLANET 
and the protocol of the FDDI type used in the 
network RN. Beginning with the command blocks 20 
SCBO, this amounts to constituting the command 
blocks SCB, as described in the aforementioned 
French patent application and its U.S. equivalent, 
and cutting the frame TRj into a plurality of frames 
TDDI, whose length corresponds to the format of 25 
the corresponding protocol. 
5: The microprocessor CPU loads the useful data into 
the interface IHAD and the command block SCB 
into IDAC in succession. A dialog then begins 
between CPU and the adaptor device DEA, in 30 
accordance with the flowcharts described in the 
aforementioned French patent application, in such 
a manner to cause the frames to travel from DEA ' 
to the network RN. 



12 



able to be received by the computer ORD. This 
frame TR'i is located in the interface IHAD. 

8: The microprocessor CPU empties the interface 
IHAD of the useful data located there and transfers 
them to the memory VRAM. It transfers the com- 
mand blocks from IHAC to the memory SRAM. 

9: a) CPU performs the protocol adjustment by con- 
verting the command block SCB into a command 
block SCBO. 

b) It analyzes the protocol of the frame received, as 
defined in the command block SCB, to deter- 
mine which type of buffer of the memory of the 
computer ORD the frame should go to. Once 
this has been done, one proceeds to operation 10. 
10: CPU performs the transfer of the command block 
SCBO to the computer ORD via MFC and PSB, 
and simultaneously starts the controller DMAQ so 
that the latter transfers the useful data of the frame 
TR'i that are contained in the memory VRAM to 
the buffer BP]. Once this transfer has been com- 
pleted, a return is made to either operation 7, if a 
frame TR'2 originating in the network RN is to be 
received! or to operation 6, if a frame originating in 
some other type of network and intended for some 
other buffer than BFi is involved. 
It is understood that the computer ORD receives a 
signal from the microprocessor CPU that tells it that a 
frame is on its way to it. 

When the microprocessor has filled all the buffers 
BF'i, BF'2, and so forth that have been put at its dis- 
posal by the computer ORD, it sends an interruption 
IT4 to the computer ORD. This constitutes operation 
11. 

It should be noted that the transmission and reception 



A return is then made to operation 2 for the next 35 of frames performed under the control of the micro- 



frame TR2 intended to be transmitted from BFi to the 
network RN. 

Once the frame TR„ is loaded by CPU into the two 
interfaces IHAD and IHAC, then if there are no longer 



processor CPU are interlaced in time, and that the mi- 
croprocessor, in the preferred exemplary embodiment 
described here, can manage 16 interlaced logical chan- 
nels, that is, eight logical channels for reception and 



any frames to be sent from BFi, the microprocessor 40 eight logical channels for transmission, each of these 



CPU either goes to an inactive state with respect to the 
transmission of frames relating to BFi or begins to orga- 
nize the transmission of frames from some other buffer 
BF 2 , .... BF m . 
B. Frame reception: 

Once again, the computer ORD is the initiator of the 
operations. Reception includes the following operations 

6: The computer ORD sends an interruption 1T2, 



channels being capable of being assigned to a different 
type of buffer particular to the computer ORD. 

In conclusion, it can be seen that the universal cou- 
pling device GPUI according to the invention can per- 
45 form three simultaneous operations, that is, one trans- 
mission and one reception, over the bus B2, by way of 
the controller DMAQ while the microprocessor CPU 
is working on a third operation (transmission or recep- 
tion over a different channel). This assures high perfor- 



which indicates to the microprocessor CPU that a 50 mance on the part of the device of the invention, 
buffer BF'i is at the disposal of the microprocessor — " * 
for storing frames in it that originate in the network 
RN. It is clear that with another interruption, the 
computer ORD may indicate to the microproces- 



We claim: 

1. A universal device for coupling a computer bus of 
a computer to a controller of a group of peripherals 
__ TT . connected to one another by a specific link to which the 

sor CPU that a buffer BF'2, BF'3, and so forth is at 55 controller is physically connected, said universal device 
its disposal for storing frames there that originate in including: 

a microprocessor connected with at least one mem- 



different networks of RN. In current practice, the 
two buffers BFi and BF' 1 belong to the same mem- 
ory zone, which is in fact divided in two, that is, 
BFi for transmission and BF'i for reception of 60 
frames. 

7: The microprocessor CPU restarts and then, in the 
memory of ORD assigned to that purpose, it looks 
for the address and length of the buffer BF'i and 
assumes the waiting position until it receives an 65 
interruption IT3 from DEA. CPU then reads the 
contents of the interface IHAC and confirms there 
that a frame originating in the network RN is avail- 



ory said microprocessor having an operating sys- 
tem, 

a controller interface for linkage with the controller 
enabling transfer of data defining frames and con- 
trol blocks wherein said control blocks include 
command characters relating to the frames trans- 
ferred to either the link or the bus, 

a double-port random-access buffer memory con- 
nected by way of a first bus to said controller inter- 
face and by way of a second bus to the computer 
bus via a specific interface of the computer, means 
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for organizing transfer of data by the microproces- cal isolation elements and the computer bus in order to 

sor between said controller interface and the dou- reach the memory connected with the microprocessor, 

ble-port memory, and between the double-port said second path of data being used for data constituting 

memory and the computer bus, a direct memory the operating system of the microprocessor. 

access controller operatively connected between 5 8. The universal coupling device of claim 23, wherein 

said double-port memory and the computer, said the microprocessor controls a path of data between a 

transfer of data being effected under control of said computer bus interface of the computer bus and the 

direct memory access controller, wherein conver- microprocessor, wherein control blocks including com- 

sion of control blocks of protocols used on the mand characters relating to frames originating in the 

computer bus mto those used on the link and vice 10 computer pass over the internal bus of the microproces- 

15 ^ rf T r y ^™ c ™P™f° r ' which sor , first logical isolation elements and the second bus, 

nvS ?n iSES? 00 bl ° CkS USCd 011 thC «* * e direct memory access controller controls a first 

5 J TT^n 1£ C nUCrOpr0CeSS0r t0 ° r of useful data between said computer bus interface 
from said controller interface. *" f . . , ** , 

2. The universal coupling dev 1C e of claim 1, wherein 15 ^°?T5!t ^ d .^ e ^ble-port memory, and a 
the double-port memory includes a paginated memor^ SL^l v "T*"* m ^ d c ^ bus 
zone including a plurality of pages ea^with a plurali? ™*?Tu T second bus the first logi- 
of lines, an address/line register, an address/pi reg£ ^ f ° n elementS and *? COmp " ter bus m order to 
ter, a serial output register connected to^Ld bL ™ h ** T^rT^ * ** n***?™* 
anddefimngas^nd^rtofthedouble^ortmemory, 20 ^ dsecon d P athof date toeing used for data constituting 
a first port being connoted to the firstbus, the paj- ***** microprocessor 

nated memory zone being addressed by the addresX .J'TH?™*** coupling device of claim 4, wherein 

age register for addressing each of said plurality of ^^ojAie-port memory is a video RAM. 

pages and by the address/line register with respect to . m couplmg device of claim 9, wherein 

each of said plurality of lines of a predetermined page, 25 ^ microprocessor controls a path of data between a 

the first bus and the second bus being connected to the com P uter bus mterface of the computer bus and the 

address/page and address/line registers, respectively, nucroprocessor, wherein control blocks including com- 

by way of a combination circuit, the serial output regis' mand characters relating to frames originating in the 

ter including pointer means for enabling transfer, One computer pass over the internal bus of the microproces- 

after another, of each of said plurality of lines of a page 30 sor » first jogical isolation elements and the second bus, 

of the paginated memory zone. 311(1 ^ direct memory access controller controls a first 

3. The universal coupling device of claim 2, wherein path of useful data between said computer bus interface 
the direct memory access controller has a transfer speed of the com P uter hus and the double-port memory, and a 
greater than that of the computer bus, such that said second path of data originating in said computer bus 
direct memory access controller is operable to saturate 35 interface traveling via the second bus, the first logi- 
the computer bus. cal isolation elements and the computer bus in order to 

4. The universal coupling device of claim 3, further reach the memory connect with the microprocessor, 
including logical isolation elements disposed between second path of data being used for data constituting 
the first bus and the internal bus of the microprocessor, ^ operating system of the microprocessor. 

and between the second bus and the internal bus of the 40 The universal coupling device of claim 4, wherein 

microprocessor, respectively, in such a way as to pre- the microprocessor controls a path of data between a 

vent any transfer of useful data carried on the first or computer bus mterface of the computer bus and the 

second buses to the internal bus of the microprocessor. microprocessor, wherein control blocks including com- 

5. The universal coupling device of claim 4, wherein mand characters relating to frames originating in the 
the double-port memory includes a protection system 45 computer pass over the internal bus of the microproces- 
including a random-access memory and a plurality of sor, first logical isolation elements and the second bus, 
application numbers therein for use by the operating and the direct memory access controller controls a first 
system of the microprocessor, wherein each of said path of useful data between said computer bus interface 
application numbers corresponds to a page of the mem- of the computer bus and the double-port memory, and a 
ory connected with the microprocessor, said protection 50 second path of data originating in said computer bus 
system being defined by two bits whose combination interface and traveling via the second bus, the first logj- 
defines a certain number of possible operations on any cal isolation elements and the computer bus in order to 
predetermined page of the memory connected with the reach the memory connected with the microprocessor, 
microprocessor. said second path of data being used for data constituting 

6. The universal coupling device of claim 5, wherein 55 the operating system of the microprocessor. 

in double-port memory is a video RAM. 12. The universal coupling device of claim 3, wherein 

7. The universal coupling device of claim 6, wherein the double-port memory includes a protection system 
the microprocessor controls a path of data between a including a random-access memory and a plurality of 
computer bus interface of the computer bus and the application numbers therein for use by the operating 
microprocessor, wherein control blocks including com- 60 system of the microprocessor, wherein each of said 
mand characters relating to frames originating in the application numbers corresponds to a page of the mem- 
computer pass over the internal bus of the microproces- ory connected with the microprocessor, said protection 
sor, first logical isolation elements and the second bus, system being defined by two bits whose combination 
and the direct memory access controller controls a first defines a certain number of possible operations on any 
path of useful data between said computer bus interface 65 predetermined page of the memory connected with the 
of the computer bus and the double-port memory, and a microprocessor. 

second path of data originating in said computer bus 13. The universal coupling device of claim 12 

interface and traveling via the second bus, the first logi- wherein the double-port memory is a video RAM. 
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14. The universal coupling device of claim 13, defines a certain number of possible operations on any 
wherein the microprocessor controls a path of data predetermined page of the memory connected with the 
between a computer bus interface of the computer bus microprocessor. 

and the microprocessor, wherein control blocks includ- 20. The universal coupling device of claim 19, 
ing command characters relating to frames originating 5 wherein the double-port memory is a video RAM. 
m the computer pass over the internal bus of the micro- 21. The universal coupling device of claim 20, 
processor, first logical isolation elements and the second wherein the microprocessor controls a path of data 
bus, and the direct memory access controller controls a between a computer bus interface of the computer bus 
first path of useful data between said computer bus and the microprocessor, wherein control blocks includ- 
interface of the computer bus and the double-port mem- 10 ing command characters relating to frames originating 
ory, and a second path of data originating in said com- in the computer pass over the internal bus of the micro- 
puter bus interface and traveling via the second bus, the processor, first logical isolation elements and the second 
first logical isolation elements and the computer bus in bus, and the direct memory access controller controls a 
order to reach the memory connected with the micro- first path of useful data between said computer bus 
processor, said second path of data being used for data 15 interface of the computer bus and the double-port mem- 
constituting the operating system of the microproces- ory, and a second path of data originating in said com- 
so ^ c puter bus interface and traveling via the second bus, the 

15. The universal coupling device of claim 12, first logical isolation elements and the computer bus in 
wherein the microprocessor controls a path of data order to reach the memory connected with the micro- 
between a computer bus interface of the computer bus 20 processor, said second path of data being used for data 
and the microprocessor, wherein control blocks includ- constituting the operating system of the microproces- 
mg command characters relating to frames originating sor. 

in the computer pass over the internal bus of the micro- 22. The universal coupling device of claim 19, 
processor, first logical isolation elements and the second wherein the microprocessor controls a path of data 
bus, and the direct memory access controller controls a 25 between a computer bus interface of the computer bus 
first path of useful data between said computer bus and the microprocessor, wherein control blocks includ- 
mterface of the computer bus and the double-port mem- ing command characters relating to frames originating 
ory, and a. second path of data originating in said com- in the computer pass over the internal bus of the micro- 
puter bus interface and traveling via the second bus, the processor, first logical isolation elements and the second 
first logical isolation elements and the computer bus in 30 bus, and the direct memory access controller controls a 
order to reach the memory connected with the micro- first path of useful data between said computer bus 
processor, said second path of data being used for data interface of the computer bus and the double-port mem- 
constituting the operating system of the microproces- ory, and a second path of data originating in said com- 
8or * puter bus interface and traveling via the second bus, the 

16. The universal coupling device of claim 3, wherein 35 first logical isolation elements and the computer bus in 
the douWe-port memory is a video RAM. order to reach the memory connected with the micro- 

17. The universal coupling device of claim 16, processor, said second path of data being used for data 
wherein the microprocessor controls a path of data constituting the operating system of the microproces- 
between a computer bus interface of the computer bus sor. 

and the microprocessor, wherein control blocks includ- 40 23. The universal coupling device of claim 18, 

ing command characters relating to frames originating wherein the double-port memory is a video RAM. 

in the computer pass over the internal bus of the micro. 24. The universal coupling device of claim 25, 

processor, first logical isolation elements and the second wherein the microprocessor controls a path of data 

bus, and the direct memory access controller controls a between a computer bus interface of the computer bus 

first path of useful data between said computer bus 45 and the microprocessor, wherein control blocks includ- 

mterface of the computer bus and the double-port mem- ing command characters relating to frames originating 

ory, and a second path of data originating in said com- in the computer pass over the internal bus of the micro- 

puter bus interface and traveling via the second bus, the processor, first logical isolation elements and the second 

first logical isolation elements and the computer bus in bus, and the direct memory access controller controls a 

order to reach the memory connected with the micro- 50 first path of useful data between said computer bus 

processor, said second path of data being used for data interface of the computer bus and the double-port mem- 

constitutmg the operating system of the microproces- ory, and a second path of data originating in said com- 

m ' puter bus interface and traveling via the second bus, the 

18. The universal coupling device of claim 2, further first logical isolation elements and the computer bus in 
compnsmg logical isolation elements disposed between 55 order to reach the memory connected with the micro- 
the first bus and the internal bus of the microprocessor, processor, said second path of data being used for data 
and between the second bus and the internal bus of the constituting the operating system of the microproces- 
microprocessor, respectively, in such a way as to pre- sor. 

vent any transfer of useful data carried on the first or 25. The universal coupling device of claim 18, 

second buses to the internal bus of the microprocessor. 60 wherein the microprocessor controls a path of data 

19. The universal coupling device of claim 18, between a computer bus interface of the computer bus 
wherein the double-port memory includes a protection and the rnicroprocessor, wherein control blocks includ- 
system including a random-access memory and a plural- ing command characters relating to frames originating 
lty of application numbers therein for use by the operate in the computer pass over the internal bus of themkro- 
ing system of the microprocessor, wherein each of said 65 processor, first logical isolation elements and the second 
application numbers corresponds to a page of the mem- bus, and the direct memory access controller controls a 
ory connected with the microprocessor, said protection first path of useful data between said computer bus 
system bemg defined by two bits whose combination interface of the computer bus and the double-port mem- 
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ory, and a second path of data originating in said com- 
puter bus interface and traveling via the second bus, the 
first logical isolation elements and the computer bus in 
order to reach the memory connected with the micro- 
processor, said second path of data being used for data 5 
constituting the operating system of the microproces- 
sor. 

26. The universal coupling device of claim 2, wherein 
the double-port memory is a video RAM. 

27. The universal coupling device of claim 2d, 10 
wherein the microprocessor controls a path of data 
between a computer bus interface of the computer bus 
and the microprocessor, wherein control blocks includ- 
ing command characters relating to frames originating 

in the computer pass over the internal bus of the micro- 15 
processor, first logical isolation elements and the second 
bus, and the direct memory access controller controls a 
first path of useful data between said computer bus 
interface of the computer bus and the double-port mem- 
ory, and a second path of data originating in said com- 20 
puter bus interface and traveling via the second bus, the 
first logical isolation elements and the computer bus in 
order to reach the memory connected with the micro- 
processor, said second path of data being used for data 
constituting the operating system of the microproces- 25 
sor. 

28. The universal coupling device of claim 1, wherein 
the direct memory access controller has a transfer speed 
greater than that of the computer bus, such that said 
direct memory access controller is operable to saturate 30 
the computer bus* 

29. The universal coupling device of claim 28, further 
comprising logic isolation elements disposed between 
the first bus and the internal bus of the microprocessor, 
and between the second bus and the internal bus of the 35 
microprocessor, respectively, in such a way as to pre- 
vent any transfer of useful data carried on the first or 
second buses to the internal bus of the microprocessor. 

30. The universal coupling device of claim 29, 
wherein the double-port memory includes a protection 40 
system including a random-access memory and a plural- 
ity of application numbers therein for Use by the operat- 
ing system of the microprocessor, wherein each of said 
application numbers corresponds to a page of the mem- 
ory connected with the microprocessor, said protection 45 
system being defined by two bits whose combination 
defines a certain number of possible operations on any 
predetermined page of the memory connected with the 
microprocessor. 

31. The universal coupling device of claim 30, 50 
wherein the double-port memory is a video RAM. 

3Z The universal coupling device of claim 31, 
wherein the microprocessor controls a path of data 
between a computer bus interface of the computer bus 
and the microprocessor, wherein control blocks includ- 55 
ing command characters relating to frames originating 
in the computer pass over the internal bus of the micro- 
processor, first logical isolation elements and the second 
bus, and the direct memory access controller controls a 
first path of useful data between said computer bus 60 
interface of the computer bus and the double-port mem- 
ory, and a second path of data originating in said com- 
puter bus interface and traveling via the second bus, the 
first logical isolation elements and the computer bus in 
order to reach the memory connected with the micro- 65 
processor, said second path of data being used for data 
constituting the operating system of the microproces- 
sor. 
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33. The universal coupling device of claim 30, 
wherein the microprocessor controls a path of data 
between a computer bus interface of the computer bus 
and the microprocessor, wherein control blocks includ- 
ing command characters relating to frames originating 
in the computer pass over the internal bus of the micro- 
processor, first logical isolation elements and the second 
bus, and the direst memory access controller controls a 
first path of useful data between said computer bus 
interface of the computer bus and the double-port mem- 
ory, and a second path of data originating in said com- 
puter bus interface and traveling via the second bus, the 
first logical isolation elements and the computer bus in 
order to reach the memory connected with the micro- 
processor, said second path of data being used for data 
constituting the operating system of the microproces- 
sor. 

34. The universal coupling device of claim 29, 
wherein the double-port memory is a video RAM. 

35. The universal coupling device of claim 34, 
wherein the microprocessor controls a path of data 
between a computer bus interface of the computer bus 
and the microprocessor; wherein control blocks includ- 
ing command characters relating to frames originating 
in the computer pass over the internal bus of the micro- 
processor, first logical isolation elements and the second 
bus, and the direct memory access controller controls a 
first path of useful data between said computer bus 
interface of the computer bus and the double-port mem- 
ory, and a second path of data originating in said com- 
puter bus interface and traveling via the second bus, the 
first logical isolation elements and the computer bus in 
order to reach the memory connected with the micro- 
processor, said second path of data being used for data 
constituting the operating system of the microproces- 
sor. 

36. The universal coupling device of claim 29, 
wherein the microprocessor controls a path of data 
between a computer has interface of the computer bus 
and the microprocessor, wherein control blocks includ- 
ing command characters relating to frames originating 
in the computer pass over the internal bus of the micro- 
processor, first logical isolation elements and the second 
bus, and the direct memory access controller controls a 
first path of useful data between said computer bus 
interface of the computer bus and the double-port mem- 
ory, and a second path of data originating in said com- 
puter bus interface and traveling via the second bus, the 
first logical isolation elements and the computer bus in 
order to reach the memory connected with the micro- 
processor, said second path of data being used for data 
constituting the operating system of the microproces- 
sor. 

37. The universal coupling device of claim 28, 
wherein the double-port memory includes a protection 
system including a random-access memory and a plural- 
ity of application numbers therein for use by the operat- 
ing system of the microprocessor, wherein each of said 
application numbers corresponds to a page of the mem- 
ory connected with the microprocessor, said protection 
system being defined by two bits whose combination 
defines a certain number of possible operations on any 
predetermined page of the memory connected with the 
microprocessor. 

38. The universal coupling device of claim 37 
wherein the double-port memory is a video RAM. 

39. The universal coupling device of claim 38, 
wherein the microprocessor controls a path of data 
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between a computer bus interface of the computer bus for organizing transfer of data by the rnicroproces- 

and the microprocessor, wherein control blocks includ- sor between the controller interface and the dou- 

ing command characters relating to frames originating ble-port memory, and between the double-port 

in the computer pass over the internal bus of the micro- memory and the computer bus, a direct memory 

processor, first logical isolation elements and the second 5 access controller operatively connected between 
bus, and the direct memory access controller controls a said double-port memory and the computer, said 

first path of useful data between said computer bus transfer of data being effected under control of said 

interface of the computer bus and the double-port mem- direct memory access controller, wherein conver- 

ory, and a second path of data originating in said com- sion of control blocks of protocols used on the 

puter bus interface and traveling via the second bus, the 10 computer bus into those used on the link and vice 
first logical isolation elements and the computer bus in versa is performed by the microprocessor, which 

order to reach the memory connected with the micro- enables a transfer of control blocks used on the link 

processor, said second path of data being used for data over an internal bus of the microprocessor to or 

constituting the operating system of the microproces- from the controller interface,and further compris- 

SOT - _ 15 ing logical isolation elements disposed between the 

40. The universal coupling device of claim 37, first bus and the internal bus of the microprocessor, 
wherein the microprocessor controls a path of data and between the second bus and the internal bus of 
between a computer bus interface of fhe computer bus the microprocessor, respectively, in such a way as 
and the microprocessor, wherein control blocks includ- to prevent any transfer of useful data carried on the 
ing command characters relating to frames originating 20 first or second buses to the internal bus of the mi- 
in the computer pass over the internal bus of the micro- croprocessor. 

processor, first logical isolation elements and the second 44. The universal coupling device of claim 66, 
bus, and the direct memory access controller controls a wherein the double-port memory includes a protection 
first path of useful data between said computer bus system including a random-access memory and a plural- 
interface of the computer bus and the double-port mem- 25 ity of application numbers therein for use by the operat- 
ory , and a second path of data originating in said com- ing system of the microprocessor, wherein each of said 
puter bus interface and traveling via the second bus, the application numbers corresponds to a page of the mem- 
first logical isolation elements and the computer bus in ory connected with the microprocessor, said protection 
order to reach the memory connected with the micro- system being defined by two bits whose combination 
processor, said second path of data being used for data 30 defines a certain number of possible operations on any 
constituting the operating system of the microproces- predetermined page of the memory connected with the 
sor * microprocessor. 

41. The universal coupling device of claim 28, 45. The universal coupling device of claim 44, 
wherein the double-port memory is a video RAM. wherein the double-port memory is a video RAM. 

42. The universal coupling device of claim 41, 35 46. The universal coupling device of Haim 45, 
wherein the microprocessor controls a path of data wherein the microprocessor controls a path of data 
between a computer bus interface of the computer bus between a computer bus interface of the computer bus 
and the microprocessor, wherein control blocks includ- and the microprocessor, wherein control blocks includ- 
ing command characters relating to frames originating ing command characters relating to frames originating 
in the computer pass over the internal bus of the micro- 40 in the computer pass over the internal bus of the micro- 
processor, first logical isolation elements and the second processor, first logical isolation elements and the second 
bus, and the direct memory access controller controls a bus, and the direct memory access controller controls a 
first path of useful data between said computer bus first path of useful data between said computer bus 
mtertace of the computer bus and the double-port mem- interface of the computer bus and the double-port mem- 
ory, and a second path of data originating in said com- 45 ory, and a second path of data originating in said com- 
puter bus interface and traveling via the second bus, the puter bus interface and traveling via the second bus, the 
first logical isolation elements and the computer bus in first logical isolation elements and the computer bus in 
order to reach the memory connected with the micro- order to reach the memory connected with the micro- 
processor, said second path of data being used for data processor, said second path of data being used for data 
constituting the operating system of the microproces- 50 constituting the operating system of the microproces- 
sor- sor. 

43. A universal device for coupling a computer bus of 47. The universal coupling device of claim 44, 
a computer to a controller of a group of peripherals wherein the microprocessor controls a path of data 
connected to one another by a specific link to which the between a computer bus interface of the computer bus 
controller is physically connected, said universal device 55 and the microprocessor, wherein control blocks includ- 
mcluding: ing command characters relating to frames originating 

a microprocessor connected with at least one mem- in the computer pass over the internal bus of the micro- 
ory, said microprocessor having an operating sys- processor, first logical isolation elements and the second 
tem * bus, and the direct memory access controller controls a 

a controller interface for linkage with the controller 60 first path of useful data between said computer bus 
enabling transfer of data defining frames and con- interface of the computer bus and the double-port mem- 
trol blocks wherein said control blocks include ory, and a second path of data originating in said com- 
command characters relating to the frames trans- puter bus interface and traveling via the second bus, the 
ferred to either the link or the bus, first logical isolation elements and the computer bus in 

a double-port random-access buffer memory con- 65 order to reach the memory connected with the micro- 
nected by way of a first bus to said controller inter- processor, said second path of data being used for data 
face and by way of a second bus to the computer constituting the operating system of the microproces- 
bus via a specific interface of the computer, means sor. 



09/02/2004, EAST Version: 1.4.1 



5,367,646 

21 22 

48. The universal coupling device of claim 43, from the controller interface, wherein the double- 
wherein the double-port memory is a video RAM. port memory includes a paginated memory zone 

49. The universal coupling device of claim 48, including a plurality of pages each with a plurality 
wherein the microprocessor controls a path of data of lines, an address/line register, an address/page 
between a computer bus interface of the computer bus 5 register, a serial output register connected to the 
and the microprocessor, wherein control blocks includ- second bus and defining a second port of the dou- 
ing command characters relating to frames originating ble-port memory, a first port being connected to 
in the computer pass over the interna} bus of the micro- the first bus, the paginated memory zone being 
processor, first logical isolation elements and the second addressed by the address/page register for address- 
bus, and the direct memory access controller controls a 10 ing each of said plurality of pages and by the ad- 
first path of useful data between said computer bus dress/line register with respect to each of said 
interface of the computer bus and the double-port mem- plurality of lines of a predetermined page, the first 
ory, and a second path of data originating in said com- bus and the second bus being connected to the 
puter bus interface and traveling via the second bus, the address/page and address/line registers, respec- 
first logical isolation elements and the computer bus in 15 tively, by way of a combination circuit, the serial 
order to reach the memory connected with the micro- output register including pointer means for en- 
processor, said second path of data being used for data abling transfer, one after another, of each of said 
constituting the operating system of the microproces- plurality of lines of a page of the paginated memory 
SOT cn zone, «and wherein the double-port memory in- 

50. The universal coupling device of claim 43, 20 eludes a protection system including a random-ac- 
wherein the microprocessor controls a path of data cess memory and a plurality of application numbers 
between a computer bus interface of the computer bus stored therein for use by the operating system of 
and the microprocessor, wherein control blocks includ- the microprocessor, wherein each of said applica- 
mg command characters relating to frames originating tion numbers corresponds to a page of the memory, 
in the computer pass over the internal bus of the micro- 25 connected with the microprocessor, said protec- 
processor, first logical isolation elements and the second tion system being defined by two bits whose corn- 
bus, and the direct memory access controller controls a bination defines a certain number of possible opera- 
first path of useful data between said computer bus tions on any predetermined page of the memory 
interface of the computer bus and the double-port mem- connected with the microprocessor, 

ory, and a .second path of data originating in said com- 30 52. The universal coupling device of claim 51, 

puter bus interface and traveling via the second bus, the wherein the double-port memory is a video RAM. 

first logical isolation elements and the computer bus in 53. The universal coupling device of claim 52, 

order to reach the memory connected with the micro- wherein the microprocessor controls a path of data 

processor, said second path of data being used for data between a computer bus interface of the computer bus 

constituting the operating system of the microproces- 35 and the microprocessor, wherein control blocks includ- 

sor ' ing command characters relating to frames originating 

51. A universal device for coupling a computer bus of in the computer pass over the internal bus of the micro- 
a computer to a controller of a group of peripherals processor, first logical isolation elements and the second 
connected to one another by a specific link to which the bus, and the direct memory access controller controls a 
controller is physically connected, said universal device 40 first path of useful data between said computer bus 
including: interface of the computer bus and the double-port mem- 

a microprocessor connected with at least one mem- ory, and a second path of data originating in said com- 
ory said microprocessor having an operating sys- puter bus interface and traveling via the second bus, the 
tem> first logical isolation elements and the computer bus in 

a controller interface for linkage with the controller 45 order to reach the memory connected with the micro- 
enabling transfer of data defining frames and con- processor, said second path of data being used for data 
trol blocks wherein said control blocks include constituting the operating system of the microproces- 
command characters relating to the frames trans- sor. 

ferred to either the link or the bus, 54. The universal coupling device of claim 51, 

a double-port random-access buffer memory con- 50 wherein the microprocessor controls a path of data 
nected by way of a first bus to said interface and by between a computer bus interface of the computer bus 
way of a second bus to the computer bus via a and the microprocessor, wherein control blocks includ- 
specific interface of the computer, means for orga- ing command characters relating to frames originating 
nizing transfer of data by the microprocessor be- in the computer pass over the internal bus of the micro- 
tween the controller interface and the double-port 55 processor, first logical isolation elements and the second 
memory, and between the double-port memory bus, and the direct memory access controller controls a 
and the computer bus, a direct memory access first path of useful data between said computer bus 
controller operatively connected between said interface of the computer bus and the double-port mem- 
double-port memory and the computer, said trans- ory, and a second path of data originating in said coni- 
fer of data being effected under control of said 60 puter bus interface and traveling via the second bus, the 
direct memory access controller, wherein convex- first logical isolation elements and the computer bus in 
sion of control blocks of protocols used on the order to reach the memory connected with the micro- 
computer bus into those used on the link and vice processor, said second path of data being used for data 
versa is performed by the microprocessor, which constituting the operating system of the microproces- 
enables a transfer of control blocks used on the link 65 sor. 

over an internal bus of the microprocessor to or ***** 
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